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 Sexual minority identified (SMI) women have an amplified risk for 
risky health behaviors and chronic health conditions.  Current research on mechanisms 
related to health disparities in SMI women is limited.  Research targeting SMI women 
has relied on small, convenience samples to address health disparities.  Due to the nature 
of this population, probability sampling methods are ineffective and inefficient and cost 
prohibitive.  The purpose of this dissertation was threefold.  First, we examined the 
current state of literature to gain insight on prevalent sampling strategies used to access 
SMI women for health-related research.  Second, we compared the efficacy of two 
sampling strategies, convenience sampling and respondent-driven sampling, for 
recruiting SMI women for a health survey.  Finally, we examined the prevalence of 
cardiometabolic risk factors and associations with minority stressors. 
 We found that the majority of recent health studies have used non-
probability, convenience sampling techniques to reach sexual minority identified women.  
This finding supported our second aim, examining the efficacy of respondent-driven 
sampling for recruiting SMI women for health research.  Unfortunately, we had limited 
success garnering a sufficient sample size using respondent-driven sampling.  The 
shortcomings we experienced using respondent-driven sampling were likely due to 
modifications made to the sampling method.  Finally, we did not observe any 
associations between cardiometabolic risk factors and minority stressors in this sample of 
sexual minority identified women.  Low prevalence of cardiometabolic risk factors and 
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homogeneity of the sample likely contributed to the lack of observable associations.  
Future research among SMI women should focus on improving sampling methodology, 
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Sexual Minority Identified Women 
Lesbian, bisexual, gay and transgender (LGBT) communities were recently 
designated a health disparity population by the National Institutes of Health.1  
Historically, three main components of sexual orientation have been considered.2  Sexual 
attraction is the least frequently used measure, referring to one’s desire towards a partner 
of a particular sex or both sexes.3  A more commonly used measure, sexual behavior, has 
referred to individuals’ physical sexual experiences with partners of one or more sex.3  
Finally, sexual self-identification refers to individuals’ self-recognition of their sexuality, 
including labels such as lesbian, bisexual, and heterosexual.3,4   
Research on social experiences such as discrimination, victimization, 
homophobia, and social support benefit most from the measurement of sexual self-
identification.3  Measures of sexual self-identification encompass an individuals lived 
social experiences due to social identification within a minoritized group.3  Therefore, 
self-identification is more useful in identifying individuals who participate in LGBT 
social spaces or who experience social stigmatization due their identification outside of 
the heterosexual norm.3  For the purposes of this study, we will be focusing on the 
experiences and health outcomes of sexual minority identified (SMI) women.  We choose 
to use the term sexual minority identified because we believe that the perception of ones 
lived experiences are filtered through the lens of ones’ identities.  For this reason, we 
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believe that focusing on identity rather than sexual behavior will capture a more accurate 
representation of the individuals lived experiences.    
Health Disparities 
 Sexual minority identified women experience amplified risk for multiple health-
related behaviors and chronic health conditions.  Compared to heterosexual identified 
women (HSI), SMI women have been found to be more likely to engage in risky 
drinking, cigarette smoking, illicit drug use, and cancer-related health risk behaviors.5–8  
Participation in increased risky health behaviors has been documented across age groups 
in SMI women.5,6  Additionally, previous research has shown SMI women to have 
greater odds of chronic health conditions including; obesity, cardiovascular disease, 
breast cancer, and mental health conditions, compared to HSI women.8–11   
Health disparities are not consistent across LGBT sub-groups with differences 
emerging between SMI women and SMI men.5,6,12  In a study of LGB older adults 
conducted by Fredriksen-Goldsen, et al., SMI women were more likely to have 
cardiovascular disease and obesity whereas SMI men were more likely to suffer from 
poor physical health and living alone.6  Due to potential differences in the experiences 
and health outcomes of SMI women and SMI men it is prudent to examine these groups 
separately.  Health disparities among SMI women are gaining increased attention; 
however, research addressing correlates of these disparities is still limited. 
Minority Stress Model 
The Minority Stress Model attempts to explain how the cumulative effects of 
stress induced by disconnect with dominant societal norms may contribute to health 
disparities in sexual minoritized groups.13  The minority stress model is a hybrid of 
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multiple social and psychological frameworks including: societal reaction theory, 
symbolic interaction theory, and social comparison theories, among others.13–18  Minority 
stress, a central concept in the model, is believed to arise from the conflict between 
identification in a minoritized group and dominant societal values.13  This tenet of the 
model draws upon social comparison theory and social reaction theory, which posit that 
the social environment provides a basis for meaning and organization of ones lived 
experiences.13  For example, if an individual experiences negative regard from others 
they are more likely to develop a negative self-regard.13  Additionally, the minority stress 
model incorporates elements of social reaction theory which address the effects of stigma 
and the resulting responses from individuals.13  Due to stigmatization, individuals who 
deviate from the “norm” may develop adaptive and maladaptive behaviors leading to 
further deviance.13  
The main tenet of the minority stress model is that stressors are unique to 
minoritized populations and act above and beyond commonly expected societal 
stressors.19   Meyer’s (2003) model (Figure 1) describes stress processes including, 
perceived prejudice, internalized homophobia, negative coping strategies, expectations of 
rejection, and concealment of identity.19  These stressors are assumed to be chronic and 
socially based, implying an increased cumulative effect of stressors, beyond that of non-
minoritized populations.19  Framing research using the minority stress model provides the 
ability to examine the health effects of unique stigmatizations experienced by sexual 
minority identified women. 
Cumulative stress has been associated with increased risk for cardiovascular 
outcomes.20–23  A path model from stressful life events to cardiovascular outcomes 
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suggests metabolic syndrome as an intermediate variable between stressful life events 
and cardiovascular outcomes.23  Sexual minority identified women are at an increased 
risk for multiple cardio-metabolic risk factors.8,9,22  Variables associated with increased 
risk for cardio-metabolic risk factors among sexual minority identified women are largely 
unknown.  Use of the minority stress model to investigate associations between unique 
stressors associated with identification in a minoritized population and cardio-metabolic 
risk factors associated with metabolic syndrome will provide insight into the pathway 
between identification as a sexual minority and increased cardiovascular disease risk. 
Non-Probability Sampling 
Research on the health of SMI women has been hindered by the inability to 
recruit adequate samples of SMI women in population-based samples.24  Therefore, 
inferences in previous studies have been limited by small sample sizes, and convenience 
sampling methods.25  Such sampling methods can result in biased, unreliable results, 
thereby increasing potential for stigmatization, inadequate policy, and health care 
providers ill-equipped to address the needs of SMI women.25    
Hardly reached cannot be sampled using conventional probability sampling 
methods because no sampling frame has been established.  The inability to utilize 
probability sampling in many invisible populations such as LGBT sub-populations has 
led to the development of alternative, non-probability-based sampling methods.  Three 
main types of non-probability sampling are convenience sampling (CS), purposive 
sampling (PS) and chain-referral sampling (CR).  CS entails data collection from 
resources that are readily available to the researchers such as, LGBT centers, student 
groups and web-based organizations.25–27 Researchers using CS are unable to take into 
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consideration biases associated with participation because there is no conceptual 
definition of the population of interest.  CS is the most commonly used sampling strategy 
for recruitment of LGBT participants currently in practice.25  PS is a type of non-
probability sampling in which the researcher intentionally selects certain individuals from 
within a source population that they believe will fit the needs of the study.26  PS allows 
the researcher to control the population sample based on specific characteristics; 
however, PS is susceptible to similar sources of bias as CS.  CR sampling recruits study 
participants by utilizing referral methods from participant's social networks.25–27  The 
main advantage of CR sampling is the ability to expand the source population of the 
study to include members of minoritized groups that may have been hidden, but are able 
to be located through their social ties with other group members.25–27 
Respondent-Driven Sampling 
Respondent-driven sampling was developed as a procedure to sample invisible 
populations for which no established sampling frame exists.28  Sometimes, membership 
in such populations involves stigmatized or illegal behavior, leading to privacy concerns 
associated with exposure of identification within the group.28  Thus, catchment of such 
groups is often limited within population based sampling strategies.28 
A subset of chain-referral sampling, respondent-driven sampling relies on the 
utilization of participants’ existing social networks and incentivized participation to 
recruit the sample.28,29  Respondent-driven sampling initiates recruitment through 
selection of initial seed participants.28  Seeds are then encouraged to utilize their social 
networks to make referrals to prospective participants.28  A dual incentive system 
provides compensation for initial study participation and for successful recruitment of 
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each additional participant.28  Recruited participants are also provided the opportunity to 
recruit additional participants, with the same compensation structure offered to seed 
participants.28   
A more structured protocol compared to traditional chain-referral techniques, 
respondent-driven sampling also provides the ability to calculate an individual’s degree 
of connectedness and relative inclusion probabilities, thus allowing for adjustments due 
to selection bias.30,31  The calculation of inclusion probabilities assists in bridging the gap 
between probability and non-probability based samples.  In theory, the sample recruited 
using respondent-driven sampling will reach ‘equilibrium’ in six recruitment waves or 
less.27  Magnani et al., describes equilibrium as the convergence of estimates around a 
stable sample composition, implying that sample composition will not change from 
additional waves of recruitment.27               
Purpose of the dissertation 
 The objective of this dissertation is to explore sampling frameworks for the 
recruitment of sexual minority identified women.  This objective will provide insight on 
best practices of recruiting an invisible population of SMI women.  The secondary 
objective of this dissertation is to test the Minority Stress Model’s applicability to 
understanding associations between minority stressors and selected metabolic risk factors 
in a sample of SMI women. 
Specific Aims 
 Aim 1: Evaluate evidence regarding sampling approaches for recruitment of SMI 
women and the potential contribution of RDS by conducting a systematic review 
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of current recruitment strategies used to garner samples of SMI women from the 
past 5 years. 
  Research Question 1.1: What is the current standard of practice for  
  recruiting samples of SMI women? 
  Research Question 1.2: What are the benefits/detriments to current  
  recruitment strategies compared to RDS? 
Aim 2: Compare and contrast the efficacy of RDS and CS recruitment strategies 
among SMI women in a metropolitan area in the Southeastern United States.   
  Research Question 2.1: What are the similarities and differences in  
  sample size, cost and sample characteristics between the RDS sample  
  and the CS sample? 
Research Question 2.2: How do comparisons of sample characteristics 
differ between the post-weight RDS sample and the CS sample and the 
pre-weighted RDS sample and CS sample?   
Aim 3: To determine the direction of the relationship between minority stressors; 
perceived discrimination, perceived stress, and internalized homophobia and 
cardio-metabolic risk factors in SMI women residing in the Charlotte, NC 
metropolitan area.     
Research Question 3.1: Are perceived discrimination, perceived stress, 
and internalized homophobia associated with cardio- metabolic risk 
factors in a sample of SMI women? 
  Research Question 3.2: Do high rates of resiliency act as protection  








A SYSTEMATIC REVIEW OF SAMPLING STRATEGIES TO RECRUIT SEXUAL 
MINORITY IDENTIFIED WOMEN FOR HEALTH RESEARCH 
Background 
Sexual minority identified women (SMI) are at an increased risk for multiple 
health outcomes compared to their heterosexual identified peers.  Although health 
disparities between these population have been established in the scientific literature, 
many estimates have relied on convenience sampling approaches and small sample sizes 
which may limit their generalizability.  Below is a brief description of common types of 
sampling methods specifically examined for use with sexual minority populations. 
 Traditional surveillance systems employ probability sampling methods to 
examine trends found in the general population.  The main premise of probability 
sampling is that each person in the population has a nonzero chance of being included in 
the study sample.32  Issues arise when using probability sampling techniques for sexual 
minority populations.  Simple random sampling is prohibitively expensive when targeting 
sexual minority samples.25–27,33  The population percentage of sexual minorities is 
estimated at 3.5%, meaning that an exorbitantly large sample would have to be screened 
to recruit an acceptable sample of sexual minority identified individuals.34  These 
samples would likely be too small to address research questions regarding variability 
within the sexual minority community.24  Additionally, using more complex sampling 
strategies such as cluster or stratified sampling is impractical because no sampling 
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framework currently exists for sexual minority populations.25–27  Researchers have 
attempted to circumvent these issues by targeting geographic areas with known large 
populations of sexual minority individuals.35  However, the results of such studies are not 
likely to be generalizable, as sexual minorities who live in large metropolitan areas are 
unlikely to have experiences comparable to those of sexual minorities in less urban 
environments.  Due to the difficulty, expense, and lack of sampling frames, researchers 
have relied on nonprobability sampling techniques for reaching sexual minority 
communities. 
 Nonprobability sampling methods are often used in studies of sexual minority 
individuals as alternatives to costly probability sampling techniques.  Nonprobability 
sampling, sometimes called convenience sampling, is any sampling technique in which 
the inclusion probability is unknown for individuals within the sample.25  Though not an 
exhaustive list, we will discuss some examples of commonly used nonprobability 
sampling methods for recruitment of sexual minority individuals. 
 Time-space sampling attempts to limit sampling bias by establishing a sampling 
frame.  Researchers using time-space sampling first identify venues that the target 
population frequents.  Next, they observe the venues at different times during the day to 
gather information on the number of people in the target population that are likely to be at 
that venue at specific times of the day.  A sampling frame of time-space units is 
established based on the information gathered.  Finally, the researchers randomly choose 
times to visit each venue with the goal of interviewing all potential participants at the 
venue during that time.  Challenges are presented when using time-space sampling with 
sexual minority populations.  For example, researchers are not immediately able to 
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determine that a person is a sexual minority without asking them to disclose their sexual 
identity.  Therefore, if people are unwilling to disclose this information the sampling 
frame will be biased.  Additionally, if a researcher does not have a full sample of all 
venues then the results of their study may be biased towards individuals who frequent 
specific types of venues.  For example, studies that recruit sexual minorities from LGBT-
focused bars will likely find that sexual minorities have higher rates of alcohol 
consumption compared to heterosexual individuals.  Time-space sampling is also very 
time consuming and costly due to the amount of surveillance work that is required prior 
to data collection.   
 Snowball sampling is a chain referral method in which researchers capitalize on 
participants social networks to increase the scope of the study outreach.  When using 
snowball sampling, initial participants may be recruited in a variety of ways including 
community centers, advertisements, or individuals known to the researcher.25,27  
Participants are encouraged to share the study information with those who would qualify 
in their social network.  Snowball sampling can be useful for reaching individuals who 
may not have been reached through primary outreach methods.  However, bias may occur 
as participants are likely to be more socially connected, or similar to those who recruited 
them.25  Snowball sampling can be useful for reaching a larger audience, but due to the 
unstructured nature of this technique and potential biases, the resulting conclusions are 
likely not generalizable.    
 Respondent-driven sampling also utilizes participant’s social networks to drive 
study recruitment.  A structured chain referral method, respondent-driven sampling 
employs a dual incentive system to encourage successful recruitment and participation 
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from referees.28  Initial seeds are recruited via the researcher’s connections, local 
community organizations, or advertisements and are provided an incentive to participate 
in the study.  Seeds are then provided with a set number or referral coupons to refer 
qualified participants through their social networks.  The seed participants are provided a 
secondary incentive if their referees participate.  The referees are offered the same 
incentive scheme as the seed participants.  This system of dual incentives is structured to 
encourage participation based on individual incentives as well as peer-pressure from 
those who referred the participant.28  In addition to a dual incentive system, respondent-
driven sampling allows the researcher to estimate an individuals’ inclusion probability 
based on questions provided in the study materials.36  Though respondent-driven 
sampling is not a probability sampling technique, the ability to estimate inclusion 
probabilities and thus weight the sample assists in limiting biases associated with 
nonprobability sampling techniques.  Using respondent-driven sampling for sexual 
minority populations may improve the reach of the study beyond those who are involved 
in lesbian, gay, bisexual, and transgender (LGBT) organizations. 
 The purpose of this systematic review is to synthesize and critique the current 
state of sampling methods for inclusion of sexual minority women for health research.  
We will discuss the types of sampling methods that have been used by researchers 
addressing health outcomes among sexual minority women and critique the strengths, 
potential for biases and the generalizability of the results.   
Methods 
 This systematic review followed the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines.37  We conducted a thorough 
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literature search of PubMed, PsychInfo, and CINAHL complete.  A description of the 
electronic database searches is available in Appendix A.   
Inclusion and Exclusion Criteria 
 Inclusion criteria were peer-reviewed English-language studies, data collected in 
the United States, published in 2013-2017, and adults 18 years and older.  Additionally, 
studies included a measure of sexual orientation or sexual identity and contained a 
physical health-based outcome measure (physical disease state, cause-specific or all-
cause mortality, or disease prevalence).  We excluded reviews, gray literature, studies 
with male participants, samples sizes less than 50, studies with mental health outcomes, 
patient-provider outcomes, and health screening and vaccination outcomes.   
Data Extraction 
 Articles were assessed by one reviewer in two phases: 1. title and abstract review 
2. full text review.  The initial search retrieved 1,994 articles (Figure 1).  After excluding 
duplicate studies, we examined the title and abstract based on our inclusion and exclusion 
criteria.  We determined that 159 articles warranted full-text review.  The final sample 
consisted of 13 articles.  Descriptions of the study’s source, sample, outcomes, and 
sampling strategies were extracted and summarized in Table 1.   
Results 
 The initial search of PubMed, PsychInfo, and CINAHL complete retrieved 1,994 
articles (Figure 1).  Duplicate articles were removed, resulting in 1,787 articles examined 
for this review.  Through title and abstract review 1,628 articles were identified as not 
meeting inclusion criteria.   
14 
 
 Full-text review of the remaining 159 articles identified 13 articles that were 
eligible for inclusion.  Excluded articles including the following: review papers (2), 
validation studies (3), theory, policy, or position statements (39), and studies lacking a 
physical health outcome measure (102).  The 102 articles that did not include physical 
health outcomes focused on outcomes that were mental health outcomes, 
maternity/fertility outcomes, behavioral risk factors, patient-provider relationships, and 
screening studies.    
Summary of Sampling Strategies 
Table 1 summarizes the data source, sample, outcomes, and sampling strategy of 
the 13 eligible articles.8,38,47–49,39–46  Only two of the thirteen studies used probability 
sampling.8,48  Both studies aggregated data from the National Health and Nutrition 
Examination Survey (NHANES) from multiple years.8,48  Farmer et al. (2013)8 
aggregated NHANES data from 2001-2008 and Reiter & McRee (2017)48 aggregated 
data from 2003-2012.   
The remaining 11 articles used nonprobability sampling techniques.8,38,47,49,39–46  
Convenience or snowball sampling was used in 8 of the 11 studies.38,39,41–43,46,47,49  Two 
of the articles that used convenience sampling used data from the Healthy Weight in 
Lesbian and Bisexual Women Study.41,42  The Healthy Weight in Lesbian and Bisexual 
Women Study recruited 367 participants from five sites using community organizations, 
websites, newsletters, and listservs.41  National samples were collected via online surveys 
using listservs, invitations, and social media advertisements by three studies.39,47,49  The 
three studies that used national, online surveys garnered the largest samples of sexual 
minority women compared to other studies that used convenience sampling.39,47,49  The 
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remaining three studies used convenience sampling methods focused on specific 
geographic areas including Chicago38, Pittsburgh43, and a five-site intervention with sites 
in Washington, DC, New York City, St. Loius, Columbia, MO, and San Francisco.46  
Although limited to specific geographic areas, similar methods were used to recruit the 
samples for each of these three studies.38,43,50   
   The remaining three articles used online panels45, a clinical sample44, and 
modified respondent-driven sampling.40  Mason & Lewis (2015) recruited 814 lesbian 
women via online panels.45  The panel members were recruited by market research firms 
through advertisements, emails, and postal invitations.45  Data from the Women’s Health 
Initiative was used to compile a sample of 1,884 sexual minority women by Levahot et 
al. (2016).44  The Women’s Health Initiative gathered information, including sexual 
identity, from 40 clinical centers from across the United States.44  Finally, modified 
respondent-driven sampling was used to recruit lesbian and bisexual women for wave 3 
of the Chicago Health and Life Experiences of Women Study.40  The first two waves of 
the Chicago Health and Life Experiences of Women Study utilized a convenience 
sampling approach.38     
Summary of Study Outcomes 
 The majority of articles examined multiple physical health outcomes.  The most 
common physical health outcomes examined involved cardiometabolic risk 
factors.8,38,39,41–43,45–47  Weight status or body mass index was a primary outcome in seven 
of the articles.39,41–43,45–47  The remaining three articles examined all-cause and cancer 
specific mortality44, HPV infection48, and overactive bladder and stress urinary 




These findings support prior assumptions that research aimed at recruiting sexual 
minority identified women has been limited by the inability to capture adequate samples 
using probability sampling techniques.24  Out of 13 identified articles only two used 
probability sampling methods.8,48  However, both articles used the same source, the 
National Health and Nutrition Examination Survey.  Additionally, each of these studies 
had to aggregate multiple years of data to reach an adequate sample size.8,48   
 Probability sampling is a particularly difficult strategy for research with sexual 
minority populations.  Firstly, sexual orientation or sexual identity has never been 
collected by the U.S. Census.  A lack of reliable data makes the development of sampling 
frames prohibitively difficult.26,27,51  Since sexual minority populations are not 
identifiable via sampling frames, individuals need to be screened for inclusion thus 
increasing the cost, time, and effort needed to develop a sampling frame for this 
population.26  Additionally, identifying sexual minority individuals for research is further 
complicated by the sensitive nature of identification.25–27,52  Sexual minority individuals 
may be reluctant to identify themselves to researchers for fear of stigmatization and 
discrimination.25–27  Finally, questions developed to collect sexual identity measures may 
be limiting researchers’ abilities to enumerate sexual minority populations.52  Depending 
on race, ethnicity, socioeconomic status, and age, sexual minority individuals may choose 
different identity labels52, highlighting the need for inclusivity and thoughtfulness when 
developing sexual identity questions.53,54 
 The majority of the articles identified utilized a convenience sampling or 
snowball sampling technique.  Although convenience sampling approaches have assisted 
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researchers in reaching larger samples of sexual minority identified women, the 
generalizability of the results is limited.25–27  Such sampling methods can result in biased, 
unreliable results, increasing potential for selection bias, volunteer bias, and biases based 
on venue.25  Inappropriate use of biased results can lead to poor policy decisions, 
increased stigmatizations, and ill-informed healthcare providers.25  The heavy reliance on 
convenience sampling approaches for recruiting sexual minority identified women for 
health research is resultant on the expense and difficulty of reaching sexual minority 
populations.  More novel, structured sampling techniques need to be tested and developed 
for reaching this hardly reached population. 
 One such novel approach is respondent-driven sampling.  One article identified 
used respondent-driven sampling to recruit 366 sexual minority women for the third wave 
of the Chicago Health and Life Experiences of Women (CHLEW) study.40  Respondent-
driven sampling is a unique form of non-probability sampling because it is structured to 
allow for the calculation of inclusion probabilities after data collection has been 
completed.28  Using the estimated inclusion probabilities, data can be weighted to adjust 
for differences in participant’s probability of being included.28,29  Using respondent-
driven sampling rather than traditional chain-referral sampling techniques may help 
minimize biases associated with non-probability sampling techniques without having to 
engage in the time consuming and costly process of developing a sampling frame.   
Implications 
 Future studies should address the need for more robust sampling strategies for 
sexual minority identified women.  Developing, testing, and improving conventional and 
new sampling techniques is an important process for improving the state of the literature 
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about sexual minority identified women’s health.  Researchers need to focus on 
developing and using strategies that limit potential biases associated with non-probability 
sampling techniques.  Encouraging the use of more robust sampling techniques will 
enhance how policy, research, and medical professionals are informed of the needs of 
sexual minority identified women.   
Conclusions 
 With this work, we intended to inform researchers of the current state of sampling 
methodology used for accessing sexual minority identified women.  The majority of 
recent health studies have used non-probability, convenience sampling techniques to 
reach sexual minority identified women.  Relying on convenience sampling approaches 
can induce bias and limit the generalizability of their findings.  Researchers working with 
this population need to prioritize the testing and development of sampling approaches 































Figure 2.1 Eligibility Criteria for Studies of Physical Health Outcomes in Sexual Minority 
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Anderson et al. (2014) Source: Chicago Health and Life 
Experiences of Women study; 
National Study of Health and Life 
Experiences of Women study. 
Sample: Lesbian women (n = 
394) Heterosexual women (n = 
482) 
Cardiovascular conditions, 
metabolic conditions, immune 
disease. 
Convenience sample: 
advertisements and flyers, 
snowballing. 
Barefoot et al. (2015) Source: Nationwide Online 
Survey. 
Sample: Lesbian women (n = 
895) 
Body Mass Index, physical 
activity, diet. 
Convenience sample: national 
online questionnaire, LGBT 
organization listservs, 
advertisements. 
Bostwick et al. (2015) Source: Wave 3 of the Chicago 
Health and Life Experiences of 
Women study. 
Sample: Bisexual women (n = 
139) Lesbian women (n = 227) 
Self-assessed physical health, 
hypertension, diabetes, cancer, 
heart disease, sexually transmitted 
infection. 
Respondent-driven sampling: 
modified with no primary 
incentive, $20 compensation for 
each of 3 possible referral 
participation. 
Eliason et al. (2016) Source: Healthy Weight in 
Lesbian and Bisexual Women 
Study. 
Sample: Lesbian and Bisexual 
women (n = 376) 
Quality of life, nutrition, 
substance use, physical activity, 
weight. 
Convenience sample: five sites; 
used local community 
organizations, events, newsletters, 
websites, and/or listservs.  Two 
sites recruited at medical clinics. 
Farmer et al. (2013) Source: National Health and 
Nutrition Examination Survey 
(2001-2008). 
Sample: Sexual minority women 
(n = 437)  
Heterosexual women (n = 5,356) 
Framingham General CVD risk 
score: high-density lipoprotein, 
total cholesterol, systolic blood 
pressure, diabetes, current 
smoking status, antihypertensive 
medication, sex, age. 








Ingraham et al. (2016) Source: Healthy Weight in 
Lesbian and Bisexual Women 
Study. 
Sample: Lesbian and Bisexual 
women ≥ 40 (n = 266). 
Quality of life, nutrition, 
substance use, physical activity, 
weight. 
Convenience sample: five sites; 
used local community 
organizations, events, newsletters, 
websites, and/or listservs. Two 
sites recruited at medical clinics. 
Kinsky et al. (2015) Source: Epidemiologic Study of 
Health Risk in Women. 
Sample: Sexual minority women 
(n = 479) 
Heterosexual women (n = 400) 
Metabolic syndrome, body mass 
index, hazardous drinking, 
depression. 
Convenience sample: newspaper 
and radio advertisements, 
community health events, LGBT 
events, and the University of 
Pittsburgh broadcast phone-
message system. 
Levahot et al. (2016) Source: Women’s Health 
Initiative 
Sample: Sexual minority women 
(n = 1,884) 




Clinical sample: 40 clinical 
centers in the United States 
Mason & Lewis (2015) Source: Online Panels 
Sample: Lesbian women (n = 
814) 
Weight Online panels: panel members are 
recruited by market research 
firms via advertisements, email, 
postal invitations. 
McElroy et al. (2016) Source: Five site intervention 
program 
Sample: Lesbian and Bisexual 
Women (n = 333) 
Weight, physical activity Convenience sample: Five sites; 
partnered with local LGBT 
community or resource centers. 
Molina et al. (2014) Source: Nationwide Online 
Survey. 
Sample: Lesbian and Bisexual 
women (n = 1029) 
Body mass index, diabetes, 
hypertension 
Convenience sample: national 
web-based survey, 200 listservs 
from LGB organizations  
Reiter & McRee (2017) Source: National Health and 
Nutrition Examination Survey 
(2003-2012). 
Sample: Lesbian women (n = 87) 








Bisexual women (n = 243) 
Heterosexual women (n = 6,571) 
Other (n = 203) 
Sturm et al. (2014) Source: Internet-based survey. 
Sample: Women who have sex 
with women (n = 1,566). 
Overactive bladder, stress urinary 
incontinence 
Convenience sample: internet-
based survey, invitations, 
listservs, social media. 
   




COMPARATIVE EFFECTIVENESS OF RESPONDENT-DRIVEN SAMPLING AND 
CONVENIENCE SAMPLING METHODS FOR RECRUITING SEXUAL MINORITY 
IDENTIFIED WOMEN FOR HEALTH RESEARCH 
Introduction 
 Research on the health of sexual minority individuals has been hindered by the 
inability to capture adequate samples of sexual minority identified (SMI) individuals 
using population-based samples.24  Therefore, inferences in previous studies have been 
limited by small sample sizes, and convenience sampling methods.25  Such sampling 
methods can result in biases and limited generalizability, thereby increasing potential for 
stigmatization, inadequate policy, and health care providers ill-equipped to address the 
needs of SMI individuals.25  Hardly reached populations cannot be sampled using 
conventional probability sampling methods because no sampling frame has been 
established.   
Convenience sampling is the most commonly used sampling strategy for 
recruitment of LGBT participants currently in practice.25  Convenience sampling entails 
data collection from resources that are readily available to the researchers such as, LGBT 
centers, student groups and web-based organizations.25–27  Researchers using convenience 
sampling are unable to take into consideration biases associated with participation 
because there is no standardized conceptual definition of the population of interest.  The 
inability to utilize probability sampling in many hardly reached populations such as 
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LGBT sub-populations has led to the development of alternative, non-probability-based 
sampling methods.   
  Respondent-driven sampling was developed as a procedure to sample invisible 
populations for which no established sampling frame exists.28  Sometimes, membership 
in such populations involves stigmatized or illegal behavior, leading to privacy concerns 
associated with exposure of identification within the group.28  Thus, catchment of such 
groups is often limited within population-based sampling strategies.28 
  A subset of chain-referral sampling, respondent-driven sampling relies on the 
utilization of participants’ existing social networks and incentivized participation to 
recruit the sample.28,29  Respondent-driven sampling initiates recruitment through 
selection of initial seed participants.28  Seeds are then encouraged to utilize their social 
networks to make referrals to prospective participants.28  A dual incentive system 
provides compensation for initial study participation and for successful recruitment of 
each additional participant.28  Recruited participants are also provided the opportunity to 
recruit participants, with the same compensation structure offered to seed participants.28   
  A more structured protocol compared to traditional chain-referral techniques, 
respondent-driven sampling also provides the ability to calculate an individual’s degree 
of connectedness and relative inclusion probabilities, thus allowing for adjustments due 
to selection bias.29,36  The calculation of inclusion probabilities assists in bridging the gap 
between probability and non-probability-based samples.  In theory, the sample recruited 
using respondent-driven sampling will reach ‘equilibrium’ in six recruitment waves or 
less.27  Magnani et al., (2005) describes equilibrium as the convergence of estimates 
around a stable sample composition, implying that sample composition will not change 
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from additional waves of recruitment.27  To determine inclusion probability participants 
must identify how many people they know in the population of interest.  The inclusion 
probability is proportional to the participant’s degree of connectedness within the 
population of interest.55  The sampling and estimation techniques for respondent-driven 
sampling rely on five assumptions: (1) respondents maintain reciprocal relationship with 
individuals who they know to be members of the target population, (2) respondents are 
all linked into a single component in the network, (3) sampling is with replacement, (4) 
respondents can accurately report their personal network size or equivalently, their 
degree, and (5) peer recruitment is a random selection of the recruiter’s peers.30   
 The purpose of this study is to examine the efficacy of a modified respondent-
driven sampling technique for recruiting SMI women.  We modified the compensation 
structure of traditional respondent driven sampling to determine if a more cost-effective 
version of respondent-driven sampling would be efficacious.  Funding for sexual 
minority health research is extremely lacking, therefore, validating methods that are both 
methodologically rigorous and cost-effective needs to be prioritized.56  We recruited two 
samples of SMI women from a large metropolitan area in the South Eastern United 
States; one using respondent-driven sampling and one using a traditional convenience 
sampling approach.  Comparisons were made to examine the effectiveness of using 
respondent-driven sampling to garner a sample of SMI women. 
Methods 
Data collection occurred over a six-week time period.  Participants were eligible 
for this study if they met all of the following criteria: (1) Self-identification as a woman, 
(2) Self-identification as a sexual minority, (3) Primary residence in the Charlotte, North 
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Carolina metropolitan area, (4) between the ages of 18 and 64.  Operationally, SMI 
women included women who self-identified as anything other than heterosexual, 
including lesbian, gay, bisexual, homosexual, pansexual, asexual, queer, etc.  Compliance 
with rules, regulations and training requirements for human subject research were 
followed and Institutional Review Board approval was obtained from the University of 
South Carolina. 
Location   
Recruitment efforts took place in the Charlotte-Concord-Gastonia metropolitan 
statistical area.  The Charlotte, NC metropolitan area was selected due to its large 
population size of approximately 2.34 million people according to the U.S. Census 
Bureau.57  Approximately 3.4% of women in the United States identify as lesbian or 
bisexual.34  Assuming that this percentage is applied to the Charlotte, NC metropolitan 
area, approximately 79,500 lesbian or bisexual identified women would reside within this 
metropolitan area.  Multiple LGBT based organizations exist in the Charlotte, NC 
metropolitan area, indicating an active LGBT community.  
Respondent-Driven Sampling   
Recruitment   
RDS initiates recruitment through selection of seed participants.  Seeds are 
encouraged to utilize their social networks to make referrals to prospective participants.  
Seed participants were recruited through LGBT community organizations and 
researchers’ connections from previous work in the Charlotte, NC metropolitan area.  Ten 
initial seed participants were recruited.  Each seed participant was provided the 
opportunity to refer five additional participants.  Secondary respondents were encouraged 
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to continue referral efforts with the possibility of referring a maximum of five additional 
respondents each.  Participants were linked to their recruits using a system of referral 
codes. Weekly emails were sent to remind seeds to encourage their referees to complete 
the survey.  
Due to poor referral response rates, after four weeks of data collection, twenty 
individuals who were recruited via convenience sampling were offered the opportunity to 
participate in the referral program.  Two participants agreed to participate and were 
provided five referral codes.  Each new seed only successfully recruited one additional 
participant.   
Compensation 
For the purposes of this study we utilized a modified compensation scheme.  Participants 
were entered into a primary contest to win one of four $250 gift cards for completing the 
health survey.  Participants were eligible for a secondary contest for one of two $500 gift 
cards based on the number of participants they recruit; each new recruit resulted in an 
additional entry into the drawing.  Traditionally, incentive schemes in RDS provide a 
small, automatic compensation for participation in the questionnaire and a separate 
compensation for each successful referral.  Due to budgetary limitations and to prevent 
limitations in sample size, we provided a drawing of a larger value compensation to 
incentivize participation.  Compensation was higher for the secondary contest to provide 




   




In the convenience sampling framework, participants were recruited using a combination 
of recruitment strategies.  LGBT community organizations were utilized to recruit 
participants through meetings, posters, email listservs, and social media accounts.  
Facebook advertisements, targeted to the Charlotte, NC geographic area were used to 
recruit participants anonymously who may be less likely to have contact with LGBT 
community organizations.  Participants were encouraged to share access to the survey via 
community connections and through email and social media.  
Compensation   
Participants were entered into a primary contest to win one of four $250 gift cards upon 
completion of the survey.  Participants recruited through convenience sampling will not 
be eligible to participate in the secondary contest.  
Confidentiality  
All data collection was conducted online, allowing participants to complete questionnaire 
information in an environment that is private and comfortable for each individual.  Web-
based data collection was conducted via Qualtrics and stored at the University of South 
Carolina on a locked, password protected server.  Qualtrics uses Transport Layer Security 
encryption for all transmitted data as well as high-end firewall systems and scans to 
protect data from penetration and adheres to all data requirements set by HIPPA and 
HITECH (Health Information Technology for Economic and Clinical Health Act) to 
ensure confidentiality of data.   All participants were assigned a study ID number; files 
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listing these IDs are stored on a password protected university server.  All data analysis 
used study ID number for identification. 
Statistical Analysis 
Pearson chi square tests and t-tests were used to make comparisons between 
recruitment samples for demographic categories including age, race, sexual identity, level 
of education, relationship status and income to determine if differences in recruitment 
samples exist.  Due to the low response garnered through RDS we were unable to weight 
the sample.  Therefore, all comparisons made were calculated using the unweighted RDS 
sample.  This did not allow us to account for degree of connectedness among the RDS 
sample.   
Due to data collection occurring within the same sample population, there was 
potential for participants to participate in both questionnaires.  Multiple checks were used 
to identify and discourage dual participation.  The questionnaires included screening 
questions asking participants if they have participated before, how they were recruited for 
the study, if they have received other invitations to participate, and if they have seen 
these questions before.   
Results 
 The study sample consisted of 289 responses, 269 individuals were recruited via 
convenience sampling methods and 20 individuals were recruited via RDS.  Due to the 
small sample obtained through RDS, it was necessary to collapse the identity categories 
of the remaining demographic variables.  Therefore, sexual identity was combined to 
make two categories; gay/lesbian and bisexual/pansexual/other.  Education was collapsed 
to less than bachelor’s degree and bachelor’s degree or higher.  Personal annual income 
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was analyzed as less than $25,000 and greater than or equal to $25,000.  Relationship 
status was minimized to single/divorce/separated compared to married/committed 
relationship.   
Respondents recruited through convenience sampling methods were significantly 
younger compared to those recruited via RDS (25.08, SD = 6.70; 29.72, SD = 8.86; p = 
0.0427).  Sexual identity differed significantly between the two sampling strategies (p = 
0.0004).  Half of the respondents recruited through RDS identified as gay/lesbian, while 
the remaining half identified as bisexual, pansexual, or other identification.  Meanwhile, 
only 16.60% of individuals recruited via convenience sampling identified as gay/lesbian, 
with the remaining 83.40% identifying as bisexual, pansexual, or other identification.  
Respondents recruited through RDS were also significantly more likely to make at least 
$25,000 or more compared to those recruited through convenience sampling (p = 
0.0128).  No significant differences were observed in relationship status, race/ethnicity or 
level of education between the two sampling strategies. 
Discussion 
 Although we observed statistically significant differences between the 
convenience sample and RDS sample, our ability to make inferences about the sampling 
strategies is limited by the low response rate for the RDS sample.  We believe that there 
are multiple reasons why the RDS sample failed to recruit a sample size similar to the 
convenience sample.  We will discuss methods that we used to modify RDS for the 
purposes of our study and lessons learned from working with RDS.   
 Firstly, due to budgetary limitations, we chose to modify the compensation 
structure for the RDS arm of this study.  Traditional RDS methods provide a small 
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primary incentive for participation as well as a secondary incentive for successfully 
referring additional participants.28  For example, the ‘seed’ participant may be offered 
$10 for completing the questionnaire and an additional $15 for each referee that 
participates in the study.  We did not want to limit the number of participants based on 
our limited budget size therefore, we used a modified compensation structure.  The 
modified compensation structure was designed to allow for RDS to have unlimited 
recruitment potential without budgetary constraints.  We chose to examine the efficacy of 
this modification due to historic under-funding of sexual minority studies.56       
Each participant was entered in a drawing to win one of four $250 Amazon gift 
cards for completing the online questionnaire.  For the secondary incentive participants 
were entered in a drawing to win one of two $500 Amazon gift cards for each successful 
referee, meaning that they could be entered up to 5 times into the secondary incentive 
drawing.  The secondary drawing was for higher value gift cards to encourage ‘seed’ 
participants to refer additional participants.   
In hindsight, we believe that the modified compensation structure was not 
incentive enough to encourage the chain-referral process to be successful.  Participants 
may have been less likely to engage with their referees because the chance of receiving 
compensation was not as appealing as definitive compensation.  In future studies, we 
would suggest that researchers use the traditional compensation scheme.  A main premise 
of RDS is to use the combination of monetary compensation and social pressures to 
participate in the study.  We hypothesize that our modified incentive system was not 
enticing enough to drive the progression of the referral chains.    
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 Secondly, recruitment of ‘seed’ participants may benefit from in-person meetings.  
We initiated contact with seed participants via email to gauge willingness to participate.  
When the seed expressed interest in participating, we sent additional information about 
the questionnaire, referral structure, and expectations.  All potential seeds were 
encouraged to ask questions, express concerns, and telephone or personal contact was 
offered if clarifications were needed.  We focused on email communication to maintain a 
level of privacy for the seed participants.   
 Traditionally, RDS methodology has required personal contact with the 
researchers to participate in the study.  This personal contact was originally used to 
ensure that the participant was, in fact, a member of the target community.28  For 
example, early RDS studies were used to sample injection drug users.27  Personal contact 
was required to ensure that participants had visible signs of injection drug use.27  This 
method was used to prevent recruitment of individuals outside of the target community 
for the sole purpose of monetary gain via the dual compensation structure.  Since 
identification as a sexual minority cannot be verified through personal contact, we chose 
to use online communication methods.  Stigmatization of sexual minority individuals 
may cause people to be unwilling to identify themselves openly to researchers.26,27,52  
Therefore, we believed that using online communication would increase our reach to 
those whom may be unlikely to openly identify as a sexual minority.   
 Moving forward, we believe that making personal contact, at minimum, with the 
seed participants would ensure that they completely understand their roles as a seed 
participant.  Requiring a physical meeting would solidify their interest in participating in 
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the study and allow researchers to stress the importance of their role to the successful 
completion of the study.   
 Finally, our study had a recruitment period of 6 weeks.  Data collection ended 
after 6 weeks because the volume of responses had diminished significantly compared to 
the first three weeks of collection.  The first week of data collection we received 13 out of 
the 20 responses.  Only one response was completed after the third week.  RDS 
participants received weekly reminders to encourage their referees to participate in the 
questionnaire.  After the first two weeks of recruitment efforts no new referees completed 
the questionnaire.  Despite reminders, encouragements, and offers of additional 
compensation (doubling of secondary drawing entries) participants were not successfully 
referring new participants.  A longer recruitment period would provide time to add more 
waves of seed participants.  By recruiting additional seed participants, we may have 
accessed seeds whom were more amenable to referring SMI women from their social 
networks.   
 Overall, convenience sampling methods were more successful at reaching a 
greater number of SMI women compared to RDS methods.  Although we hypothesized 
that RDS would reach a larger, more diverse sample of SMI women, we did not observe 
this within our study.  We believe that our shortcomings using RDS methods were in fact 
due to the modifications that we made to the method.  Additional studies using traditional 
RDS methods among SMI women are needed to verify the efficacy of using RDS within 
this population.   
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Conclusions 
 Statistically significant differences were observed for age, income, and 
relationship status between the sampling methods.  These differences may have been 
driven by the small RDS sample which required us to collapse most of the demographic 
variables.  We tested a modified version of RDS in this study.  We did not find that 
modifying the compensation scheme in RDS was efficacious and likely drove the 
insufficient recruitment of SMI women using this method.  Future studies should utilize 
traditional RDS methodology, specifically the incentive structure, to recruit hardly 
reached populations. 
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(n = 20) 
Age, mean(SD) 25.08 (6.79) 29.72 (8.86) 
Race/Ethnicity, %(n)   
   White/Caucasian 77.63 (177) 78.95 (15) 
   Black/African American  9.21 (21) 10.53 (2) 
   Hispanic/Latina 6.14 (14) 0 (0) 
   Asian/Pacific Islander 2.63 (6) 0 (0) 
   Other  4.39 (10) 10.53 (2) 
Sexual Identity, %(n)   
   Bisexual 44.91 (119) 22.22 (4) 
   Gay/Lesbian 16.60 (44) 50.00 (9) 
   Pansexual 22.26 (59) 11.11 (2) 
   Queer 7.55 (20) 16.67 (3) 
   Asexual 6.42 (17) 0 (0) 
   Other 2.26 (6) 0 (0) 
Highest Level of Education, %(n)   
   Less than high school 0.88 (2) 0 (0) 
   High school/GED 10.53 (24) 0 (0) 
   Some college 39.04 (89) 10.53 (2) 
   Associate 10.09 (23) 5.26 (1) 
   Bachelors 20.61 (47) 26.32 (5) 
   Some graduate school 4.39 (10) 31.58 (6) 
   Graduate degree 14.47 (33) 26.32 (5) 
Personal Annual Income, %(n)   
   $0-9,999 31.46 (84) 0 (0) 
   $10,000-24,999 29.21 (78) 31.58 (6) 
   $25,000-49,999 22.10 (59) 36.84 (7) 
   $50,000+ 17.23 (46) 31.58 (6) 
Relationship Status   
   Single 41.26 (111) 26.32 (5) 
   Married 14.13 (38) 26.32 (5) 
   Divorced 2.23 (6) 5.26 (1) 
   Separated 2.23 (6) 5.26 (1) 
   Widowed 0 (0) 0 (0) 
   Living with Partner 15.99 (43) 26.32 (5) 
   Committed Relationship 21.56 (58) 10.53 (2) 
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Table 3.2 Comparison of Sample Characteristics of Sexual Minority Identified Women  








(n = 20) 
p-value 
Age, mean(SD) 25.08 (6.79) 29.72 (8.86) 0.0427 
Race/Ethnicity, %(n)   0.4774 
   White/Caucasian 77.63 (177) 78.95 (15)  
   Other  22.37 (51) 21.05 (4)  
Sexual Identity, %(n)   0.0004 
   Bisexual/Pansexual/Other 83.40 (221) 50.00 (9)  
   Gay/Lesbian 16.60 (44) 50.00 (9)  
Highest Level of Education, 
%(n) 
  0.0707 
   < Bachelors 60.53 (138) 15.79 (3)  
   > Bachelors 39.47 (90) 84.21 (16)  
Personal Annual Income, 
%(n) 
  0.0128 
   < $25,000 60.67 (162) 31.58 (6)  
   > $25,000 39.33 (105) 68.42 (13)  
Relationship Status   0.4521 
   Single/Divorces/Separated 45.72 (123) 36.84 (7)  
   Married/Committed 
   Relationship 
54.28 (146) 63.16 (12)  
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CHAPTER 4
AN EXAMINATION OF ASSOCIATIONS BETWEEN MINORITY STRESSORS 
AND CARDIOMETABOLIC RISK FACTORS AMONG SEXUAL MINORITY 
IDENTIFIED WOMEN 
Introduction 
Growing evidence supports the importance of targeted research addressing health 
disparities among sexual minority identified individuals.  The largest body of evidence of 
health disparities in this population centers on elevated behavioral risk factors.  Sexual 
minority identified (SMI) individuals are more likely to report heavy drinking, past or 
present illicit drug use, and tobacco use compared to heterosexual individuals.8,58–61  
Among women, previous research has shown SMI women have greater odds of chronic 
health conditions including; obesity, cardiovascular disease, asthma, and breast 
cancer.8,9,62  Additionally, SMI women have significantly elevated odds of being 
diagnosed with depression, anxiety, ADHD, suicide, and receiving psychological 
counseling.62  Health disparities among SMI women are gaining increased attention; 
however, research addressing correlates of these disparities is still limited. 
SMI women and the LGBT population have historically experienced systematic 
inequalities and discrimination including former classification of LGBT identification as 
a psychiatric disorder, federal and state laws against marriage, legal employment and 
housing discrimination, and social stigmatization.  Despite the repeal of federal mandates 
such as “Don’t Ask, Don’t Tell”63 and the legalization of same-sex marriage64, laws 
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discriminating against LGBT individuals persist in much of the United States.65  Social 
stigmatization of LGBT individuals can be sustained through ingrained prejudice and 
overt homophobia.  As suggested by the minority stress model, identification in a 
minoritized group increases stress levels and is associated with adverse health 
outcomes.66–68 
The minority stress model is based on two main premises, (1) LGBT individuals 
experience unique stressors based on experiences of prejudice and discrimination and (2) 
these unique stressors are associated with adverse mental and physical health 
outcomes.19,69  Reports of experiences of minority stress among LGB adults have been 
associated with poorer overall health and increased physical health problems compared to 
those experiencing less minority stressors.70  Physical health symptom severity has also 
been associated with experiences of victimization and discrimination among SMI 
adults.71  Experience of minority stressors may be driving health disparities in the SMI 
women population.72   An intersectional approach to the effects of minority stressors on 
health disparities among SMI women is needed to improve understanding of health 
disparities.  
Sexual minority identified women experience simultaneous oppressions due to 
their multiple identities.73  Exploring health disparities among SMI women must use an 
intersectional lens to attempt to address these multiple identities.  SMI women experience 
oppression based on their status as women, as sexual minorities, and based on any other 
identities that they hold (race, class, ability, etc.).  An intersectional analysis of SMI 
women’s health is necessary to understand the underlying reason for experiences of 
health disparities. 
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Intersectional analyses operate on two levels; individual and societal.74  Health 
disparities among SMI women have traditionally been studied as an individual matter.  
Previous literature had focused on associations between individual health behaviors and 
health outcomes.  However, when we explore these health issues through the lens of the 
minority stress model we acknowledge the ways in which societal issues may contribute 
to health disparities within this population.  According to Nancy C.M. Hartsock (1983), 
individuals can move outside of oppressive systems but this is only significant when at 
the systemic level.75  Applications of these theoretical perspectives to the study of SMI 
women’s health disparities are gaining interest among researchers and policymakers.  The 
purpose of this study is to examine the associations between minority stressors (perceived 
discrimination, perceived stress, and internalized homophobia) and cardiometabolic risk 
factors.  We believe that high levels of minority stressors will be positively associated 
with greater cardiometabolic risk among SMI women.   
Methods 
Study Sample 
 SMI women were recruited from the Charlotte-Concord-Gastonia metropolitan 
statistical area as part of a larger study comparing sampling methods for recruitment of 
SMI women.  Individuals were included in the study if they self-identified as a sexual 
minority woman (defined as any sexual identity other than heterosexual), were 18 years 
or older, and lived in the Charlotte, NC metropolitan area. Participants were primarily 
recruited through LGBT organizations, listservs, online advertisements, and posters.  
Additionally, respondent driven-sampling (RDS) was used as a secondary sampling 
technique.  Respondent-driven sampling is a structured chain referral sampling method 
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designed to reach hardly reached populations.28  Respondent-driven sampling utilizes 
participant’s social networks to advance study recruitment.  Initial “seed” participants are 
recruited based on their community connectedness and provided a primary incentive for 
their participation.  Seeds are then provided coupon codes to refer individuals from their 
social network who qualify for the study.  When seeds’ referees completed the survey, 
the seed participants were provided a secondary incentive.    
 Participants completed an online survey via Qualtrics.  Participation was 
incentivized via a primary gift card drawing.  Each participant was entered into a drawing 
to win one of four $250 gift cards for completing the health survey.  Participants in the 
respondent-driven sampling arm of recruitment were provided a secondary incentive of 
entry into a secondary gift card drawing for one of two $500 gift cards if their referees 
completed the health survey.   
Measures 
Demographics   
Demographic information included age, race/ethnicity, sexual identity, gender 
identity, income, relationship status, education, height, and weight. 
Perceived discrimination   
A perceived discrimination scale developed and validated by Molero, et al., 2013, 
was used to determine level of perceived discrimination.76  The perceived discrimination 
scale measures four dimensions of discrimination; blatant group discrimination, subtle 
group discrimination, blatant individual discrimination and subtle individual 
discrimination.  This scale was specifically validated for use with gay and lesbian study 
participants.   
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Perceived stress  
The perceived stress scale measured participants' individualized perceived stress level 
(Cohen, 1983).77  The perceived stress scale is designed to measure the degree to which 
participants feel their lives are overwhelming, unpredictable and uncontrollable.  The 
perceived stress scale was developed to reach a general audience and therefore is not 
specific to any sub-population.  
Internalized homophobia   
The internalized homophobia scale is a 9-item questionnaire used to assess an 
individual's level of self-sexual stigmatization.13,78  The internalized homophobia scale 
has been validated for use in non-heterosexual populations.  A 5-point Likert scale is 
used to assess each of the 9 items from disagree strongly to agree strongly. 
Perceived Resilience 
The brief resilience scale is a 5-item Likert scale that assesses an individuals’ ability to 
recover from adverse life events.79  The brief resilience scale has been validated as a 
reliable means of assessing an individuals’ ability to recover from adverse events.79  
Answers are scored using a 5-point Likert scale from strongly disagree to strongly 
agree.79 
Cardio-metabolic risk factors 
Cardio-metabolic risk factors will be assessed through self-report of prior diagnosis from 
a medical professional of diabetes, prediabetes, high blood sugar, obesity, hypertension, 
and high cholesterol, cardiovascular disease, and stroke. 
 
 
   
 42   
 
Statistical Analysis 
 Descriptive statistics were used to present socio-demographic information for the 
total sample of SMI women.  Multivariable regression analyses were used to examine 
associations between minority stressors and cardio-metabolic risk factors.  All models 
were adjusted for race/ethnicity and income.  These covariates were chosen based on 
their likely effect on minority stressors.  Additional multivariable regression analyses 
were run to adjust for resilience.  A sensitivity analysis was performed to examine 
potential differences between the full sample and a reduced sample, removing individuals 
that were recruited using respondent-driven sampling.  
Results 
The study sample consisted of 289 SMI women with a mean age of 25.38 (SD= 
7.02).  The majority of participants identified as bisexual (43.46%) or pansexual 
(21.55%).  The sample was predominantly White/Caucasian (78.10%), attended college 
(~90%), and had a personal annual income of less than $25,000 (58.42%).  A full 
description of sample characteristics can be found in Table 1. 
 Most cardiometabolic risk factors were not prevalent in this sample (Table 2).  
The most prevalent risk factors were obesity (35.99%), high blood pressure (8.39%), high 
cholesterol (7.30%), tobacco use ever (35.38%), and alcohol use (defined as consuming 
alcohol more than two times) (78.70%).  Due to the distribution of cardiometabolic risk 
factors, multivariable logistic regression analyses were run for the previously listed five 
risk factors.  Adjusted multivariable logistic regression models found no association 
between perceived discrimination and any cardiometabolic risk factors (Table 3).  A 
significant association was observed between obesity and perceived stress (OR= 1.80, 
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95% CI 1.05, 3.11). However, after adjusting for race/ethnicity and income, this 
association was no longer observed (AOR= 1.37, 95% CI 0.75, 2.50).  There were no 
other associations observed between perceived stress and cardiometabolic risk factors 
(Table 4).  Internalized homophobia was not significantly associated with any 
cardiometabolic risk factors (Table 5).  Finally, after adjusting for resilience, not 
significant differences were observed in associations between perceived discrimination, 
perceived stress, or internalized homophobia and cardiometabolic risk factors (Table 6).   
 Sensitivity analyses were conducted to determine if the sampling method of the 
participants affected the results.  Participants recruited via respondent-driven sampling 
were removed from the study sample and all statistical analyses were repeated.  Only one 
model’s outcome was affected by removal of the RDS subsample.  A statistically 
significant association was observed between perceived stress and obesity when adjusting 
for resilience (AOR= 2.46, 95% CI 1.00, 6.04) using the reduced sample compared to the 
full sample (AOR= 2.21, 95% CI 0.95, 5.18).  Due to the minimal differences in 
outcomes, we will discuss the outcomes for the full sample. 
Discussion 
 Systemic inequalities and discrimination experienced by sexual minority 
individuals are associated with stress above and beyond commonly expected societal 
stressors.19  Cumulative stress has been associated with increased risk for cardiovascular 
outcomes.20,21,23,80  Although there is ample evidence that SMI women are at an increased 
risk for cardiometabolic risk factors, our sample did not report a high prevalence of most 
cardiometabolic risk factors.8,9,80  This was likely due to the relatively young age of our 
sample (M= 25.38, SD= 7.02).  Since our sample had a low prevalence of most of the 
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screened cardiometabolic risk factors we limited our analysis to examine the association 
between minority stressors and obesity, high blood pressure, high cholesterol, tobacco 
use, and alcohol use. 
 No statistically significant associations were observed between minority stressors; 
perceived discrimination, perceived stress, and internalized homophobia, and 
cardiometabolic risk factors in our sample.  All of our statistical analyses were adjusted 
for race/ethnicity and income to account for the intersectional relationship between 
race/ethnicity, income, and stressful life experiences.   
 Despite the lack of significant associations between cardiometabolic risk factors 
and minority stressors, this sample may be experiencing high rates of minority stress.  For 
example, when comparing the average internalized homophobia score between the study 
sample and lesbian women recruited from Sacramento, CA on average our sample scored 
higher on the internalized homophobia scale, indicating greater feelings of internalized 
homophobia.78  Additionally, compared to a sample of lesbian women (M=3.18, SD= 
0.77) collected by Molero et al., 2013, our sample’s mean perceived discrimination score 
(M=3.50, SD= 0.56) was significantly higher.76  These differences may be due to the 
geographic location of our sample, in the South Eastern United States.  Differences in 
cultural climates for SMI individuals between the areas in which we are comparing likely 
stimulated the differences observed.  Regardless of comparatively high rates of minority 
stressors in our sample we were not able to observe associations with cardiometabolic 
risk factors. 
 Our secondary analysis of the sample added the covariate resilience.  No 
significant differences in our outcomes were observed after adjusting for resilience.  
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Resilience has been defined as the ability of an individual to bounce back, recover, or 
grow in response to adversity.81  Individuals with high levels of resilience may be able to 
ameliorate some of the effects of chronic stress associated with minority stressors.   
Limitations 
 The lack of observed associations in this study are likely due to the homogeneity 
of our sample.  Our sample was relatively young, majority white, and college educated.  
Additionally, likely due to its age distribution, our sample had a low prevalence of most 
cardiometabolic risk factors, thus limiting statistical power for analyses predicting such 
risk factors.  A larger, more heterogeneous sample may have yielded significantly 
difference results, particularly had the sample been older.   
 Several additional limitations should be considered.  First, the use of online 
survey data may induce recall bias associated with reporting prior diagnoses or 
experiences.  Recall bias may be an issue in any study that requests participants to report 
information retrospectively.  Recall bias is induced when participants misreport 
information due to incorrect recall.  Secondly, the cross-sectional study design does not 
allow researchers to establish temporality and therefore causality can not be recognized.  
Finally, social acceptability bias may be present in this study as participants may have 
been unwilling to report negative experiences associated with minority stressors.   
Conclusions 
 No associations were observed between cardiometabolic risk factors and minority 
stressors in this sample of sexual minority identified women.  Low prevalence of 
cardiometabolic risk factors and homogeneity of the sample are likely limiting the scope 
of observations.  Further investigations into the effects of minority stressors on the health 
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of sexual minority identified women are warranted.  Intentional sampling of a larger, 
more diverse, sample would benefit future studies. 
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Table 4.1 Characteristics of Sexual Minority Identified Women  




Age, mean (SD) 25.38% (7.02) 
Race/Ethnicity, % (n)  
   White/Caucasian 78.10% (189) 
   Black/African American  9.09% (22) 
   Hispanic/Latina 5.79%(14) 
   Asian/Pacific Islander 2.48% (6) 
   Other  4.55% (11) 
Sexual Identity, % (n)  
   Bisexual 43.46% (123) 
   Gay/Lesbian 18.73% (53) 
   Pansexual 21.55% (61) 
   Queer 8.13% (23) 
   Asexual 6.01% (17) 
   Other 2.12% (6) 
Highest Level of Education, % (n)  
   Less than high school 0.83% (2) 
   High school/GED 9.92% (24) 
   Some college 38.43% (93) 
   Associate 9.50% (23) 
   Bachelors 20.66% (50) 
   Some graduate school 4.96% (12) 
   Graduate degree 15.70% (38) 
Personal Annual Income, % (n)  
   $0-9,999 29.39% (82) 
   $10,000-24,999 29.03% (81) 
   $25,000-49,999 22.94% (64) 
   $50,000+ 18.64% (52) 
Resilience Score, mean (SD) 2.83% (0.84) 
Perceived Discrimination Score, mean (SD) 3.50% (0.56) 
   Blatant Group Discrimination 3.95% (0.67) 
   Subtle Group Discrimination 3.98% (0.67) 
   Blatant Individual Discrimination 2.79% (0.75) 
   Subtle Individual Discrimination 3.34% (0.90) 
Perceived Stress Score, mean (SD) 3.23% (0.55) 
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Table 4.2 Cardiometabolic Risk Factors Among Sexual 
Minority Identified Women 
Risk Factor Yes, % (n) No, %(n) 
Alcohol Use >2x 78.70 (218) 21.30 (59) 
Obesity  35.99 (104) 64.01 (185) 
Tobacco Use Ever 35.38 (98) 64.62 (179) 
High Blood Pressure 8.39 (23) 91.61 (251) 
High Cholesterol 7.30 (20) 92.70 (254) 
Prediabetes 4.74 (13) 95.26 (261) 
High Blood Sugar 1.47 (4) 98.53 (269) 
Diabetes 0.73 (2) 99.27 (273) 
Cardiovascular Disease 0.73 (2) 99.27 (272) 
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Table 4.3 Crude and Adjusted Logistic Regression Analysis of Associations 






















1.17 (0.63, 2.15) 
 
0.6234 
High Blood Pressure 1.10 (0.52, 2.35) 0.7987 0.92 (0.38, 2.22) 0.8603 
High Cholesterol 1.16 (0.52, 2.59) 0.7266 1.14 (0.47, 2.79) 0.7721 
Tobacco Use 1.30 (0.83, 2.05) 0.2533 1.34 (0.79, 2.27) 0.2763 
Alcohol Use 1.39 (0.82, 2.34) 0.2209 1.25 (0.68, 2.33) 0.4743 
Odds ratios and p-values for factors associated with perceived discrimination were obtained using separate multivariable 
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Table 4.4 Crude and Adjusted Logistic Regression Analysis of Associations 






















1.37 (0.75, 2.50) 
 
0.3081 
High Blood Pressure 0.86 (0.39, 1.90) 0.7003 1.12 (0.48, 2.61) 0.7976 
High Cholesterol 0.94 (0.40, 2.19) 0.8764 0.84 (0.33, 2.13) 0.7109 
Tobacco Use 1.35 (0.84, 2.19) 0.2209 1.46 (0.86, 2.48) 0.1664 
Alcohol Use 0.86 (0.50, 1.49) 0.5854 1.05 (0.56, 1.99) 0.8731 
Odds ratios and p-values for factors associated with perceived stress were obtained using separate multivariable logistic 
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Table 4.5 Crude and Adjusted Logistic Regression Analysis of Associations 






















1.02 (0.97, 1.08) 
 
0.4371 
High Blood Pressure 0.98 (0.91, 1.05) 0.5409 0.97 (0.89, 1.05) 0.3939 
High Cholesterol 1.04 (0.96, 1.11) 0.3411 1.03 (0.95, 1.11) 0.5141 
Tobacco Use 1.03 (0.98, 1.07) 0.2648 1.03 (0.99, 1.08) 0.1732 
Alcohol Use 1.02 (0.97, 1.08) 0.3669 1.02 (0.97, 1.08) 0.4235 
Odds ratios and p-values for factors associated with internalized homophobia were obtained using separate multivariable 
logistic regression analyses adjusting for race/ethnicity and income. *p < 0.05 























AOR (95% CI) 
 
P-value 
Obesity 1.20 (0.65, 2.25) 0.5596 2.21 (0.95, 5.18) 0.0674 1.03 (0.97, 1.08) 0.3870 
High Blood Pressure 0.79 (0.32, 1.97) 0.6102 0.49 (0.14, 1.63) 0.2424 0.95 (0.88, 1.04) 0.2648 
High Cholesterol 1.08 (0.44, 2.66) 0.8702 0.28 (0.08, 1.00) 0.0507 1.02 (0.94, 1.10) 0.6714 
Cigarette Use 1.26 (0.74, 2.15) 0.3932 1.03 (0.51, 2.10) 0.9254 1.03 (0.98, 1.08) 0.2508 
Alcohol Use 1.24 (0.66, 2.30) 0.5023 0.91 (0.40, 2.08) 0.8171 1.02 (0.97, 1.08) 0.4561 
*All logistic regression analyses were adjusted for resilience, race/ethnicity, and income. 
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Table 4.7 Reduced Sample Characteristics of Sexual Minority Identified Women  




Age, mean(SD) 25.08% (6.79) 
Race/Ethnicity, %(n)  
   White/Caucasian 77.63% (177) 
   Black/African American  9.21% (21) 
   Hispanic/Latina 6.14% (14) 
   Asian/Pacific Islander 2.63% (6) 
   Other  4.39% (10) 
Sexual Identity, %(n)  
   Bisexual 44.91% (119) 
   Gay/Lesbian 16.60% (44) 
   Pansexual 22.26% (59) 
   Queer 7.55% (20) 
   Asexual 6.42% (17) 
   Other 2.26% (6) 
Highest Level of Education, %(n)  
   Less than high school 0.88% (2) 
   High school/GED 10.53% (24) 
   Some college 39.04% (89) 
   Associate 10.09% (23) 
   Bachelors 20.61% (47) 
   Some graduate school 10.53% (24) 
   Graduate degree 14.47% (33) 
Personal Annual Income, %(n)  
   $0-9,999 31.46% (84) 
   $10,000-24,999 29.21% (78) 
   $25,000-49,999 22.10% (59) 
   $50,000+ 17.23% (46) 
Resilience Score, mean(SD) 2.79% (0.84) 
Perceived Discrimination Score, mean (SD) 3.48% (0.55) 
   Blatant Group Discrimination 3.91% (0.63) 
   Subtle Group Discrimination 3.97% (0.67) 
   Blatant Individual Discrimination 2.78% (0.74) 
   Subtle Individual Discrimination 3.34% (0.89) 
Perceived Stress Score, mean (SD) 3.26% (0.54) 
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Table 4.8 Cardiometabolic Risk Factors Among Sexual 
Minority Identified Women, Reduced Sample 
Risk Factor Yes, % (n) No, %(n) 
Alcohol Use >2x 77.74 (206) 22.26 (59) 
Obesity  37.18 (103) 62.82 (174) 
Tobacco Use Ever 36.60 (97) 63.40 (168) 
High Blood Pressure 9.16 (24) 90.84 (238) 
High Cholesterol 7.63 (20) 92.37 (242) 
Prediabetes 4.96 (13) 95.04 (262) 
High Blood Sugar 1.15 (3) 98.85 (258) 
Diabetes 0.76 (2) 99.24 (263) 
Cardiovascular Disease 0.76 (2) 99.24 (260) 
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Table 4.9 Crude and Adjusted Logistic Regression Analysis of Associations 























1.12 (0.59, 2.14) 
 
0.7283 
High Blood Pressure 1.15 (0.53, 2.51) 0.7284 0.93 (0.37, 2.33) 0.8688 
High Cholesterol 1.20 (0.52, 2.76) 0.6685 1.25 (0.49, 3.20) 0.6437 
Tobacco Use 1.24 (0.78, 1.98) 0.3666 1.24 (0.71, 2.15) 0.4447 
Alcohol Use 1.33 (0.77, 2.89) 0.3030 1.17 (0.61, 2.50) 0.6281 
Odds ratios and p-values for factors associated with perceived discrimination were obtained using separate multivariable 





























   
 56   
 
Table 4.10 Crude and Adjusted Logistic Regression Analysis of Associations 






















1.68 (0.89, 3.19) 
 
0.1099 
High Blood Pressure 0.76 (0.33, 1.75) 0.5217 1.01 (0.42, 2.43) 0.9753 
High Cholesterol 0.84 (0.35, 2.06) 0.7084 0.78 (0.30, 2.03) 0.6147 
Tobacco Use 1.20 (0.73, 1.99) 0.4776 1.31 (0.76, 2.28) 0.3352 
Alcohol Use 0.91 (0.51, 1.61) 0.7343 1.06 (0.55, 2.04) 0.8631 
Odds ratios and p-values for factors associated with perceived stress were obtained using separate multivariable logistic 
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Table 4.11 Crude and Adjusted Logistic Regression Analysis of Associations 























1.03 (0.97, 1.09) 
 
0.3388 
High Blood Pressure 0.97 (0.90, 1.05) 0.4361 0.95 (0.88, 1.04) 0.2818 
High Cholesterol 1.03 (0.96, 1.11) 0.4141 1.02 (0.95, 1.10) 0.5697 
Tobacco Use 1.02 (0.98, 1.07) 0.3942 1.03 (0.98, 1.08) 0.2624 
Alcohol Use 1.03 (0.98, 1.09) 0.2538 1.03 (0.97, 1.09) 0.3500 
Odds ratios and p-values for factors associated with internalized homophobia were obtained using separate multivariable 
logistic regression analyses adjusting for race/ethnicity and income. *p < 0.05 
   




 The purpose of this dissertation was threefold; (1) to examine current sampling 
methods used to recruit sexual minority identified women for health research, (2) to 
compare the efficacy of respondent-driven sampling compared to convenience sampling 
for use with sexual minority identified women populations, and (3) to observe 
associations between cardiometabolic risk factors and minority stressors among sexual 
minority identified women.  To address our first aim, we examined health research 
targeted to sexual minority identified women populations between January 2013 and 
December 2017 and summarized the sampling approaches utilized (Chapter 2).  Next, we 
used two sampling methods, respondent-driven sampling and convenience sampling, to 
recruit sexual minority identified women from a major city in the South Eastern United 
States to complete a comprehensive health survey (Chapter 3).  Finally, we analyzed the 
collected data to examine associations between cardiometabolic risk factors and minority 
stressors among sexual minority identified women (Chapter 4).   
 In Chapter 2, we retrieved 1,994 articles from PubMed, PsychInfo, and CINAHL 
complete for review.  After examination based on inclusion criteria, 13 articles remained 
eligible for full review.  Only two of the 13 studies used probability sampling to recruit 
sexual minority identified women for health research.  The remaining 11 articles used 
non-probability sampling approaches, the majority of which used convenience or 
snowball sampling techniques.  Reliance on convenience sampling for access to 
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minoritized populations induces biases and limits generalizability of study results.  The 
results of this review accentuate the importance of developing novel sampling 
methodologies aimed at reducing biases and increasing diversity in research among 
sexual minoritized populations. 
 In Chapter 3, we compared the effectiveness of respondent-driven sampling to 
convenience sampling for recruiting sexual minority identified women.  The respondent-
driven sampling approach failed to recruit a sample size comparable to convenience 
sampling.  We believe the respondent-driven sampling arm did not perform as expected 
due to modifications we made to the traditional technique.  Due to budgetary limitations, 
we chose to modify the compensation structure from providing small automatic primary 
and secondary incentives to entry into gift card drawings as primary and secondary 
incentives.  We believe this compensation structure was not incentive enough for 
participants to encourage their referees to participate.  Secondly, we recruited seed 
participants via email communication to maintain a level of privacy due to the 
stigmatizing nature of identification as a sexual minority individual.  In the future we will 
require a personalized meeting with each seed participant to ensure that they understand 
the magnitude of their role within the study.  Overall, despite our findings that a modified 
version of respondent-driven sampling was unsuccessful at matching the recruitment 
success of convenience sampling we recommend that additional studies utilize traditional 
respondent-driven sampling techniques to recruit hardly reached populations.  
Methodologically rigorous sampling strategies are needed for this population to decrease 
biases in the current literature. 
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 In Chapter 4, we examined associations between cardiometabolic risk factors and 
minority stressors among sexual minority identified women.  We combined participants 
recruited via respondent-driven sampling and convenience sampling to produce a sample 
of 289 sexual minority identified women.  The sample was predominantly white, had 
some college education, and a mean age of 25 years.  After adjusting for race/ethnicity 
and income, we did not observe any statistically significant associations between selected 
cardiometabolic risk factors and minority stressors (perceived stress, perceived 
discrimination, and internalized homophobia).  We additionally adjusted analyses for 
resilience with no observed changes.  We hypothesized that the lack of significant 
associations was driven by the homogeneity of our sample including young age, low 
prevalence of cardiometabolic risk factors, and relatively high levels of reported minority 
stress.  We recommend that further investigations into the effects of minority stressors on 
health of sexual minority identified women should focus on strategies for recruiting more 
diverse samples.   
Implications and Future Research 
 In order to produce high quality, reliable research within sexual minority 
identified women populations, rigorous sampling methodology needs to be developed 
and tested.  The current state of health research for sexual minority identified women 
relies heavily on convenience sampling approaches.  Probability sampling among this 
population is prohibitive due to the cost and difficulty of establishing sampling frames.  
Therefore, it is imperative to focus efforts on improving research methodology for sexual 
minority populations.  Without improvements in methodology, conclusions drawn 
research in this population will continue to lack generalizability and be plagued with bias.   
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 This study both illuminates the state of methodological research among sexual 
minority identified women and provides insight towards addressing problems with 
sampling methodology.  Although the modified version of respondent-driven sampling 
did not garner a large sample size, it provided insight for methodology moving forward.  
Replicating this study in a larger metropolitan area, using non-modified respondent-
driven sampling may provide the evidence needed to validate the use of this novel 
sampling methodology with sexual minority identified women.   
 Further, additional research is needed to address factors associated with chronic 
health conditions among sexual minority identified women.  Sexual minority identified 
women are affected by chronic health conditions at higher rates compared to heterosexual 
women.  One hypothesis is that chronic, cumulative stressors, such as minority stressors, 
may be adversely affecting sexual minority identified women.  Although our study did 
not show statistically significant associations between cardiometabolic risk factors and 
minority stressors, we believe these factors may be at play when addressing health issues 
within this population.  Our sample appeared to have experiences of minority stressors 
beyond similar individuals surveyed using the same instruments.  The heterogeneity of 
our sample likely caused the lack of statistical significance in our analyses.   
 Overall, further research is warranted to produce more methodologically rigorous 
sampling methods for sexual minority populations.  Additionally, research focused on 
factors associated with chronic health conditions among sexual minority identified 
women is important to begin to develop programs, and policies to address these health 
disparities.  
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SYSTEMATIC REVIEW SEARCH TERMS
 
 
PubMed Medline Search Terms: 
 
1. Sexual Minorities 
a. Sexual minorit*[tiab] 
b. GLBT[tiab]  
c. Non-heterosexual*[tiab] 
d. LGB[tiab]  
e. LGBT [tiab] 
f. LGBTQ[tiab] 
g. Lesbigay*[tiab] 
h. GLBTQ [tiab] 
i. Lesbian*[tiab] 
j. Lesbian [MeSH] 
k. Bisexual*[tiab] 
l. Bisexual [MeSH] 
m. Homosexual*[tiab] 




r. Sexual identit*[tiab] 
s. Women who have sex with women[tiab] 
t. Wsw[tiab] 
u. Sexual orientation[tiab] 
v. Homosexuality [MeSH] 
w. Homosexuality, female [MeSH] 
x. Sexual minorities [MeSH] 
y. Same sex [tiab] 
2. Not Male 
a. Men’s [tiab] 
b. Men [tiab] 
c. Mens [tiab] 
d. Man [tiab] 
e. Men’s Health [tiab] 
f. Boy [tiab] 
g. Boys [tiab] 
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h. Male [tiab] 
i. Males [tiab] 
3. United States 
 
CINAHL Complete and PsychInfo Search Terms: 
 
1. Sexual Minorities 




e. LGBT  
f. LGBTQ 
g. Lesbigay 






r. Sexual identity 
s. Women who have sex with women 
t. Wsw 
u. Sexual orientation 
v. Homosexuality  
y. Same sex 
 
2. Not Male 
a. Men’s [tiab] 
b. Men [tiab] 
c. Mens [tiab] 
d. Man [tiab] 
e. Men’s Health [tiab] 
f. Boy [tiab] 
g. Boys [tiab] 
h. Male [tiab] 
i. Males [tiab] 
 
3. United State
   




1. Please enter the number provided on your referral coupon 
 





e. Closer than friend 
f. Other: 
 
3. What is your age? 
 













6. How would you describe your gender identity? 
a. Cis woman 
b. Cis man 
c. Transgender woman 
d. Transgender man 
e. Gender non-binary 
f. Genderfluid 
g. Genderqueer 
h. Gender diverse 
i. Other: 
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7. How many people do you know that identify as a sexual minority woman 
(lesbian, pansexual, bisexual, queer, etc.) including friends, family, coworkers, 
and acquaintances in the Charlotte, NC metropolitan area? 
 
8. Please select the racial/ethnic categories that best describe you (select all that 
apply)? 
a. White/Caucasian 
b. Black/African American 
c. Native American 




9. What is the highest level of education you’ve completed? 
a. Less than high school 
b. High school or GED 
c. Some college 
d. Associate degree 
e. Bachelor degree 
f. Some graduate school 
g. Graduate degree 
 











f. Living with partner 
g. Committed relationship 
h. Other: 
 
12. What is your current height? 
 







   




14.  Thinking about the last 6 months, how often have you had a drink of any type of 
alcoholic beverage, smoked part or all of a cigarette, or used any of the other 
following substances? (Please provide an answer in each row) 
 












as beer, wine 
or hard liquor) 
      
Cigarettes 
(tobacco only) 




      
Marijuana or 
hashish (such 
as weed, joints, 
hash, hash oil) 
      
Illegal or illicit 




like poppers or 
whippits) 
      
Prescription 







you, or that 
you didn't take 
as prescribed. 
      
 
15. How satisfied are you with your life in general? 
a. Very satisfied 
b. Satisfied 
c. Neither 
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d. Dissatisfied 
e. Very dissatisfied 
 
 




















19. Has a doctor every diagnosed you with any of the following conditions? 
 
Condition Yes No 
Type 2 Diabetes   
Pre-diabetes   
High Blood Sugar   
Obesity   
Hypertension (High Blood 
Pressure) 
  
High Cholesterol   
Cardiovascular Disease   
Stroke   
Heart Attack   
 
 
20. We are interested in how you feel about the following statements. Read each 




Disagree Neutral Agree Strongly 
agree 
There is a special person who is 
around when I am in need. 
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My family really tries to help 
me. 
     
I get the emotional help and 
support I need from my family. 
     
I have a special person who is a 
real source of comfort to me. 
     
My friends really try to help me.      
I can count on my friends when 
things go wrong. 
     
I can talk about my problems 
with my family. 
     
I have friends with whom I can 
share my joys and sorrows. 
     
There is a special person in my 
life who cares about my feelings. 
     
I can talk about my problems 
with my friends. 
     
 





Disagree Neutral Agree Strongly 
Agree 
I tend to bounce back quickly 
after hard times 
     
I have a hard time making it 
through stressful events 
     
It does not take me long to 
recover from a stressful event 
     
It is hard for me to snap back 
when something bad happens 
     
I usually come through difficult 
times with little trouble 
     
 




Disagree Neutral Agree Strongly 
Agree 
In U.S. society, LGB people are 
visibly rejected 
     
U.S. society treats LGB people 
unfairly 
     
LGB people suffer from 
occupational discrimination 
     
LGB people suffer from 
discrimination in the health sphere 
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LGB people suffer from 
discrimination in the legal sphere 
     
LGB people suffer from rejection 
in their daily social relations 
     
LGB people suffer from 
discrimination by some private 
institutions (e.g., banks, insurance 
companies, etc.) 
     
U.S. society mistrusts LGB 
people 
     
Even when people seem to accept 
LGB people, I think that deep 
down, they have some misgivings 
     
Even though there is no express 
rejection, people treat LGB 
people differently 
     
I have felt personally rejected for 
being LGB 
     
I have been treated unfairly for 
being LGB 
     
I have been discriminated against 
at work for being LGB 
     
I have been discriminated against 
in the health sphere for being 
LGB 
     
I have been discriminated against 
in the legal sphere for being LGB 
     
I have been rejected in my daily 
social relations for being LGB 
     
I have been the target of 
discriminatory actions by some 
private institution (e.g., banks, 
insurance companies, etc.) for 
being LGB 
     
Even when people seem to accept 
me, deep down, I think they have 
some misgivings because I am 
LGB 
     
Even though there is no express 
rejection, people treat me 
differently when they see I am 
LGB 
     
I feel that people mistrust me for 
being LGB 
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23. The questions in this scale ask you about your feelings and thoughts during the 
last month.  In each case, you will be asked to indicate how often you felt or 
thought a certain way. 






How often have you been upset 
because of something that happened 
unexpectedly? 
     
How often have you felt that you 
were unable to control the important 
things in your life? 
     
How often have you felt nervous and 
“stressed”? 
     
How often have you dealt 
successfully with irritating life 
hassles? 
     
How often have you felt that you 
were effectively coping with 
important changes that were 
occurring in your life? 
     
How often have you felt confident 
about your ability to handle your 
personal problems? 
     
How often have you felt that things 
were going your way? 
     
How often have you found that you 
could not cope with all the things 
that you had to do? 
     
How often have you been able to 
control irritations in your life? 
     
How often have you felt that you 
were on top of things? 
     
How often have you been angered 
because of things that happened that 
were outside of your control? 
     
How often have you found yourself 
thinking about things that you have 
to accomplish? 
     
How often have you been able to 
control the way you spend your 
time? 
     
How often have you felt difficulties 
were piling up so high that you 
could not overcome them? 
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Disagree Neutral Agree Strongly 
Agree 
I have tried to stop being attracted 
to women in general 
     
If someone offed me the change to 
be completely heterosexual, I 
would accept the chance 
     
I wish I weren’t LGB      
I feel that being LGB is a personal 
shortcoming for me 
     
I would like to get professional 
help in order to change my sexual 
identity from LGB to straight 
     
I have tried to become more 
sexually attracted to men 
     
I often feel it best to avoid personal 
or social involvement with other 
LGB women 
     
I feel alienated from myself 
because of being LGB 
     
I wish that I could develop more 
erotic feelings about men 
     
 




26. What is the first letter of the word CAT? 
a. A 
b. B 
c. C 
d. D 
 
 
 
